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(57) Abstract 

The percussive drilling arrangement (1) "uses compressed air to transport chips of material cut by a drill to the surface for 
collection. The drill head assembly (4) is characterised by a cover means (32, 33) limiting the length of air channels (10, 1 1) in the 
drill head assembly (4) exposed to the bore hole before the drill cutting face (13). The air is directed from the channels (10, 1 1) 
about the drill bit (5), across the cutting face (13) and into collection ducts (14, 15), picking up the material chips and carrying 
them to the surface. 
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PERCUSSIVE DRILLING ARRANGEMENT 

The invention disclosed herein relates to a percussive drilling arrangement for 
cutting a meterial. In particular, a typical arrangement uses compressed air to 
5 drive a recipricating percussive motor. The motor acts upon a drill head that with 
rotation of a drill bit effects cutting of material. Air exhausted from the motor is 
directed to bore hole from the side of the drill head. From there the air flows 
across the drill cutting face into collection ducts. The air and any picked up 
chips of cut material are directed through the collection ducts to the surface for 
1 0 collection. The collected chips can then be analysised to determine the nature 
of the drilled material. A suitable drill bit is described in an earlier Patent 
Application of mine, namely Australian Patent Application No. 80143/87. 

Australian Patent Application No. 80143/87 also describes an arrangement 
1 5 characterised by a drill stem comprising coaxial air ducts. Compressed air flows 
down one of the ducts to a recipricating valveless motor. The other air duct is 
connected to the collection ducts. The arrangement allows for collection of material 
chips from a known drill depth with minimal contamination of other materials from 
other depths and sources. Such an arrangement has proved to be of significant 
20 improvement compared to previous arrangements. But, there has been a problem of 
significant loss of chips recovered from the cutting head. Experimentation has shown 
that the air transports only about 70% of the chips the surface. 

To discover the cause of loss of chips has required very extensive investigations, 
25 trials and discovery. The chips form a very important source of information regarding 
the cut material. This is particularly the case where substances drilled for are found 
only in small concentrations. 

Accordingly, the problem has been to provide an arrangement by which some 
3 0 greater efficiency of collection of chips can be achieved. An arrangement described 
hereafter allows significant improvement in efficiency of collection of chips in 
comparison to prior known arrangements. 

The invention may be said to reside in a drill head assembly including a drill bit and 
3 5 cover means, the said head assembly characterised by a cutting face at one end of 
the said drill bit, the said drill bit including a plurality of open channels extending 
between air communicating inlets and the said cutting face, at least one collection 
duct passing substantially axially through the said drill bit and adapted for collection 
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of air from the said cutting face, and the said cover means covering air inlet proximal 
portions of the said channels so as to direct air flow to the said cutting face. The drill 
chuck sub fixes the drill bit to a drill stem. 

5 In preference, the said cover means are part of a drill chuck sub adapted to affix to a 
drill stem. Alternatively, the said cover means are fixed about the said drill bit by a 
drill chuck sub adapted to affix to a drill stem. It will be appreciated that it is a minor 
matter to design the cover means to be separate but held in place by the drill chuck 
sub. However, the former is preferred. 

1 0 

Further, the drill head assembly can be characterised by grooves extending across 
the said cutting face form the said channels toward the centre of the said cutting face, 
the said grooves being adapted to direct air from the said channels to the said 
collection duct or ducts, the said cutting face being concave, the said channels being 

1 5 at least in part of acuate profile and adapted to direct air to the proximity of the said 

cutting face. The grooves enhance the pick up of material chips and dust by the 
compressed air. 

Preferably the drill head assembly includes interlocking means adapted to prevent 
20 rotation of the cover means relative to the drill bit, the cover means being 

substantially tubular a maximum diameter of which is substantially the same as the 
maximum diameter of the said cutting face, a length of the said channels adjacent to 
the cutting face not covered by the cover means being less than 50% and preferably 
approximately 30% of the diameter of the said cutting face, and a summation of the 

2 5 widths of the said channel being less than 50% and preferably approximately 30% of 

the circumference of the said cutting face. It is desirable to reduce air flow up the 
bore hole. With the maximum diameter of the cover means being slightly smaller 
than the maximum diameter of the cutting face this can be done. 

3 0 Also, if without undue restriction on the air flow through the channels the length of the 

uncovered channels is minimised the airflow across the cutting face is maximised. 
This length has been found to be about 30% of the diameter of the cutting face. It will 
also be appreciated that too many and too wider channels can weaken the drill bit. 

3 5 Alternatively the invention can be said to reside in a method of drilling with a drill 
head assembly that includes a drill bit and cover means, the said head assembly 
characterised by a cutting face at one end of the said drill bit, the said drill bit 
including a plurality of open channels extending between air communicating inlets 
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and the said cutting face, at least one collection duct passing substantially axially 
through the said drill bit and adapted for collection of air from the said cutting face, 
the said cover means covering air inlet proximal portions of the said channels so as 
to direct air flow to the said cutting face, and the method including the step of flowing 
5 pressurised air through the said air inlets and channels about the periphery of the 
said cutting face and into the said collection duct or ducts. 

Alternatively the invention can be said to reside in a drill head that includes a 
plurality of channels each extending from the working face of the drill, the 

1 0 arrangement being characterised in that there is a cowl surrounding the drill 
head and shaped and adapted with the remainder of the drill head whereby 
each of the respective channels has it's otherwise open side closed by the 
cowl to the extent that there is only a relatively short channel part which 
extends directly from the working face of the drill up the side of the drill head 

1 5 which is not so closed off. 

It appears that the channels and the cover means of such an arrangement 
constrained the air. Further, the air is strongly directed manner about the edge of the 
cutting face. Then the air flows to the collection ducts. The flow of the air from the 

20 channels can be improved by a smooth transition of the channels adjacent the 

cutting face to the side of the drill head assembly. It was originally believed that the 
air flow would be directed by the drilled bore from the channels and across the 
cutting face of the drill bit. Suprisingly, it appears that the where the channels are left 
open for a significant length the bore hole is insufficient to restrict the air. The result 

25 is a significant loss of air and air pressure. 

For a better understanding of this invention it will now be described with relation to a 
preferred embodiment. It is not intended that the invention should necessarily be 
limited to this specific description. 

30 

To assist in the understanding reference is made to drawings of the preferred 
embodiment. The drawings are as follows: 

FIGURE 1 is a cross sectional of an assembly including the percussive drive 
3 5 motor and the drill head, 

FIGURE 2 is an enlarged view of the drill head with the surrounding shroud, 
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FIGURE 3 is a bottom view of the drill cutting face, 

FIGURE 4 is a schematic view of the complete assembly of a drilling system, 
and 

5 

FIGURE 5 is a sketch of the cross sectional view of the drill head assembly 
through line A - A'. 

The drawings illustrate a drilling arrangement for drilling a bore hole in a material. 
1 0 The surface here is used to denote the distal end of a drilling arrangement often at 
ground level where drill stem rotating means and air compressing means are 
generally located. 

Referring in detail to the drawings, there is shown a lower portion of a drilling 
1 5 arrangement 1 including a drilling stem 2, a percussive reciprocating motor 3 and a . 
percussive drill head assembly 4. The motor 3, under the influence of compressed 
air passing therethrough, repetitively strikes the drill head assembly 4. The drill head 
4 includes a drill bit 5 and a drill chuck sub 6. The drill chuck sub 6 affixes the drill 
stem 2 so that rotation of the drill stem is reflected in rotation of the drill bit 5 

20 

The drill stem 2 includes coaxially aligned air ducts 7 and 8. Compressed air is 
directed down air duct 7 from the surface or borehole beginning. The air flows 
through air duct 7 and into the reciprocating motor 3. There the air effects 
reciprocating action of the motor 3. Exhaust air from the reciprocating motor 3 flows 
25 into the drill chuck sub 6 through apertures at 9. The air flows through open 

channels 10 and 1 1 to the edge of the drill bit 5 at 12. The air then flows across the 
cutting face 1 3 of the drill bit 5 into air collection ducts 1 4 and 15 and to the air duct 8. 
The flow of air is generally illustrated by arrows 1 6 to 26. 

30 At the surface, the air and any chips and dust of material are expelled from the air 
duct 8. The chips can be collected for analysis to determine the nature of the 
material at certain bore hole depths. When drilling for ores and such occurring in low 
concentration the information of depth at which an ore body lies useful. 

3 5 Typically a 1 20 mm. diameter drill bit is used. There are eight identical equally 

spaced open channels axially extending from the cutting face 13 as shown at 10 and 
11. If desired slightly helical channels can be used. The width of the channels is 
constant and approximately 15 mm. wide. Thus the summation of the widths of the 
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channels is approximately 30% of the circumference of the maximum diameter of the 
cutting face 13. More or wider channels or both can be used if desired but this will 
weaken the drill bit 5. Obviously less or narrower channels or both can be used but 
this generally reduces the quantity of air that can be flowed about the drilling 
5 arrangement. 

The drill chuck sub 6 slides over the drill bit 5 to a position limited by the bearing 
surfaces 27 of the drill chuck sub 6 and 28 of the drill bit 5. Interlocking means are 
formed between the drill bit 5 and drill chuck sub 6 by splines such as 30 of the drill 
1 0 bit 5 and 31 of the drill chuck sub 6. These splines prevent rotation of the drill bit 5 
relative to the drill chuck sub 6. The drill chuck sub 6 includes a covering means, 
cowl, shroud or skirt as at 32 and 33 to cover the channels as with 10 and 1 1 . 

To enhance the air flow from the channels 1 0, 1 1 about the edge of the cutting face 
15 13 as shown by arrows 21 and 22 the channels are suitably shaped as at 28 and 29. 
This takes the form of acuate channel profile. Further, the transition from channel 
covered by the covering means to the edge of the cutting surface being smooth and 
not abrupt. 

20 The length of the uncovered channels is approximately 60 mm. This length is 
preferably the minimum possible without undue restriction on the air flow. 
Substantially larger lengths result in the problem of loss of air pressure, air and 
material collection that this invention solves. The maximum diameter of the drill 
chuck sub is approximately the diameter of the bore hole drilled which of course is 

25 approximately the maximum diameter of the cutting face. 
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The cutting face 1 3 of the drill bit 5 if best seen in Figure 3. Across the surface of the 
cutting face 13 are a plurality of abrasive projections as at 34 and 35. These 
projections act as cutting teeth to fragment the material. Also crossing the cutting 
face 13 are a plurality of grooves as at 36 and 37 adapted to assist the flow of the 
compressed air from the channels 10 and 1 1 across the cutting face 13 and into the 
collection ducts 14 and 15. The cutting face 13 is concave that with the other 
features of the drill bit assists in the pick up of material chips and dust by the air for 
transportation to the surface. 

As can be seen herein the invention disclosed provides a solution to the problem 
outline. It will be apparent to a skilled addressee that there are a number of 
conceivable embodiments of the invention other than the one disclosed herein. 
These other embodiments would fall within the spirit of the invention. 
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1. A drill head assembly including a drill bit and cover means, the said head 
assembly characterised by a cutting face at one end of the said drill bit, the said drill 
bit including a plurality of channels extending between air communicating inlets and 
the said cutting face, at least one collection duct passing substantially axially through 

5 the said drill bit and adapted for collection of air from the said cutting face, and the 
said cover means covering air inlet proximal portions of the said open channels so 
as to direct air flow to the said cutting face. 

2. A drill head assembly as in claim 1 including the said cover means being part 
10 of a drill chuck sub adapted to affix to a drill stem. 

3. A drill head assembly as in claim 1 including the said cover means being fixed 
about the said drill bit by a drill chuck sub adapted to affix to a drill stem. 

15 4. A drill head assembly as in claim 1 , 2 or 3 including grooves extending across 
the said cutting face form the said channels toward the centre of the said cutting face, 
the said grooves being adapted to direct air from the said channels to the said 
collection duct or ducts, the said cutting face being concave, the said channels being 
at least in part of acuate profile and adapted to direct air to the proximity of the said 

2 0 cutting face. 

5. A drill head assembly as in claim 2, 3 or 4 including interlocking means 
adapted to prevent rotation of the cover means relative to the drill bit, the cover 
means being substantially tubular a maximum diameter of which is substantially the 

2 5 same as the maximum diameter of the said cutting face, a length of the said channels 

adjacent to the cutting face not covered by the cover means being less than 50% and 
preferably approximately 30% of the diameter of the said cutting face, and a 
summation of the widths of the said channel being less than 50% and preferably 
approximately 30% of the circumference of the said cutting face. 

30 

6. A method of drilling with a drill head assembly that includes a drill bit and 
cover means, the said head assembly characterised by a cutting face at one end of 
the said drill bit, the said drill bit including a plurality of open channels extending 
between air communicating inlets and the said cutting face, at least one collection 

3 5 duct passing substantially axially through the said drill bit and adapted for collection 

of air from the said cutting face, the said cover means covering air inlet proximal 
portions of the said channels so as to direct air flow to the said cutting face, and the 
method including the step of flowing pressurised air through the said air inlets and 
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channels about the periphery of the said cutting face and into the said collection duct 
or ducts. 

7. A method of drilling with a drill head assembly as in claim 6 where the said 
5 cover means are part of a drill chuck sub adapted to affix to a drill stem. 

8. A method of drilling with a drill head assembly as in claim 6 where the said 
cover means are fixed about the said drill bit by a drill chuck sub adapted to affix to a 
drill stem. 

10 

9. A method of drilling with a drill head assembly as in claim 6, 7 or 8, the drill 
head assembly including grooves extending across the said cutting face form the 
said channels toward the centre of the said cutting face, the said grooves being 
adapted to direct air from the said channels to the said collection duct or ducts, the 

1 5 said cutting face being concave, the said channels being at least in part of acuate 
profile and adapted to direct air to the proximity of the said cutting face, and the 
method including the step of directing flowing air to the said collection duct or ducts * 
by way of the said grooves. 

20 10. A drill head assembly substantially as described herein with reference to the 
accompanying diagrams. 

11. A method of drilling with a drill head assembly substantially as described 
herein with reference to the accompanying diagrams. 
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